Pyridine nucleotide-dependent generation of hydrogen peroxide by a particulate fraction from human neutrophils.
The catalytic oxidation of [14C]-formate to 14CO2 was adapted to measure H2O2 formation in cellfree system. Standard curves employing glucose-glucose oxidase and xanthine-xanthine oxidase demonstrated linearity between 14CO2 evolution and enzyme concentration. A particulate fraction from human neutrophils was capable of oxidizing [14C]-formate; this reaction was dependent upon the presence of catalase, reduced pyridine nucleotide, and cellular material. Reaction increased with time of incubation and protein concentration, although not in a strictly linear fashion. The pH optimum was approximately 5.5 NADPH was a significantly better substrate than NADH, although both were capable of generating H2O2. The particulate fraction derived from phagocytizing cells was more active than a corresponding fraction from resting cells with either substrate. H2O2 production was abnormal in particulate fractions derived from 2 patients with chronic granulomatous disease. H2O2 production was markedly inhibited by superoxide dismutase or cytochrome c (scavengers of superoxide anion) but not by scavengers of singlet oxygen or hydroxyl radical. Reaction was greatly stimulated by the addition of manganous ion. These results are consistent with the hypothesis that the respiratory burst in human neutrophils is initiated by an oxidase that can utilize either NADPH or NADH but exhibits a marked preference for the former. Further, the inhibitor studies strongly support a mechanism involving an initial enzymatic reaction followed by a self-sustaining free radical reaction involving superoxide anion.